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genuine need and give if they are asked and able to help without falling below the threshold of cattle required to support their families. If help is given, the recipient is not expected to pay it back. There is no debt and credit in the osotua system. This generosity is a puzzle in the context of a standard reciprocity framework. Why would individuals give without expecting a return, and how could a system of giving like this be stable in the face of potential cheaters who might feign need or fail to help when they are able? One potential answer is that the sacredness of the osotua bond helps to stabilize this sharing system. In Johnson's book God is Watching You: How the Fear of God Makes Us Human, he suggests that divine power can act as a threat of supernatural punishment to those who break the rules of the system. Here we explore whether sacredness of relationships such as osotua can stabilize sharing systems that are based on need, which we call "need-based transfers."
The Human Generosity Project is a transdisciplinary effort to investigate the interrelationship between biological and cultural influences on human generosity, focusing on need-based transfers (systems of risk-pooling based on generosity toward those in need). This project began as an investigation of the osotua system of the Maasai and has expanded to include eight societies around the world with similar systems of need-based transfers. Need-based transfers differ from transfers referred to variously as balanced, tit-for-tat, account-keeping, or debt-based reciprocity in that they do not create debt and need not be repaid. Need-based transfers are most common when needs arise unpredictably, and computer models show that in volatile environments, need-based transfers do a better job of pooling risk and of keeping agents alive than do transfers of the debt-based variety (Aktipis et al., 2016; Aktipis, Cronk, & de Aguiar, 2011; Campenni, Cronk, & Aktipis, 2015; Hao, Aktipis, Armbruster, & Cronk, 2015) . When needs are predictable, in contrast, debt-based arrangements can be maintained. For example, ranchers in the American Southwest rely on their neighbors for help with routine, predictable chores such as branding calves and marketing cattle. Such favors are remembered, and they are expected to be repaid in kind in a back-and-forth, tit-for-tat manner. However, when those same ranchers experience unpredictable needs, such as a shortage of labor due to an illness, injury, or death in the family, their neighbors routinely do the needed work free of charge and without any expectation of repayment (i.e., as a need-based transfer; Cronk, 2015) .
Systems of cooperation that include conflicts of interest are vulnerable to various forms of cheating. Cheating might be tempting for people involved in both need-based transfers and debt-based systems, but cheating in the two systems takes very different forms. In debt-based systems, cheating consists of failing to repay a debt. Such behavior is impossible to hide and has immediate real-world consequences: people who do not repay their debts do not receive any more loans. In need-based transfer systems, cheating consists of feigning need in order to elicit generosity and refusing to give to those who are genuinely in need when one is actually able to do so. Depending on the nature of the help requested, such behavior might be quite easy to get away with. And, if the cheater is not caught, the real-world consequences of such behavior might be minimal. If one elicits aid from a riskpooling partner when one is not really in need, the partner may be marginally less able to provide aid at some future time when one is truly in need, but the aid received might also enable one to weather that future need without any outside help. If one fails to give to one's genuinely needy risk-pooling partner even though one is able to do so, the needy partner may be unavailable to help in the future, but chances are that he or she was only one of several risk-pooling partners anyway, and the wealth thus retained may also make it easier to avoid becoming needy in the future.
Given how tempting cheating might be in systems of risk-pooling based on need-based transfers, what makes them stable? Johnson's book suggests one possible answer: a sacredness that constitutes an implied threat of divine or at least supernatural punishment to those who break the rules of the system. The Maasai osotua system is a good example of a risk-pooling system imbued with just such a sense of sacredness (Aktipis et al., 2011; Aktipis et al., 2016; Cronk, 2007; Cronk, 2017; Cronk & Wasielewski, 2008; Hao et al., 2015) . The evocative metaphor at the heart of osotua symbolically and emotionally links the relationships formed between osotua partners (isotuatin) to the sacred and emotionally charged relationship between a mother and her child. Osotua partners agree to help each other whenever a need arises. However, osotua gifts are given only in response to requests, and such requests are made only when one has a genuine need. If the partner to whom a request is made is able to help, he or she is obligated to do so. Gifts given between osotua partners do not create debt (esile), and they need not be repaid. If one partner is repeatedly in need and the other is able to help, then the flow may be quite one-sided, even over a long period of time. Such relationships are imbued with such a deep sense of respect (enkanyit), responsibility, and sacredness that Maasai interviewees insist that it would be unthinkable for anyone to break the rules of osotua by feigning need or by failing to respond positively to a request if able to do so.
It is worth noting that the kinds of situations that give rise to systems of risk-pooling based on need-based transfers are also the kinds of situations where one is most likely to find superstition and magical thinking. As Johnson explains, there is a widely observed and well-documented relationship between risk and uncertainty on one hand and magical thinking and superstitions on the other. This "uncertainty hypothesis" was first inspired by Malinowski's (1922) observation that, in the Trobriand Islands, magic was more often associated with dangerous activities such as open ocean fishing than with safe activities such as lagoon fishing. Gmelch (1971 Gmelch ( , 1992 ; see also Burger & Lynn, 2005) provided an entertaining example of this phenomenon among professional baseball players: superstitions regarding rituals, routines, and magical charms are frequently related to activities that have high rates of failure, such as pitching and hitting, and are rarely associated with activities with high rates of success, such as fielding. It is thus worth considering the possibility that the sacredness with which need-based transfers are often imbued is enhanced by their association with high-risk situations and thus with superstition and magical thinking. If so, then superstition and magical thinking may have practical, real-world benefits in the form of more stable systems of risk-pooling.
Systems of risk-pooling can arise when individuals realize that they are in environments characterized by uncertainty and that others are also vulnerable, leading to a sense of their mutual interdependence (Roberts, 2005) . Thus, common knowledge (i.e., everybody knows that everybody knows they are all interdependent) may be critical, as it may help solve coordination problems around creating risk-pooling systems and engaging in other forms of risk management (Chwe, 2001; Cronk & Leech, 2013) . How might such common knowledge arise? Here, again, religion may play a role. Religious rituals may lead to shared attention (Tomasello, 2009) , encouraging mental state modeling in general terms and sometimes even specifically calling attention to the vulnerability of individuals engaging in the ritual (e.g., circumcision ceremonies) or the challenges faced by the community (e.g., in shared prayers). This shared attention can make participants more aware of the ways in which they are mutually interdependent, leading to a shared intention regarding a need to collectively manage risks.
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